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[HII*sil#<J>*SS)3 

CIS^JS 13 SB-(0J53S«t4S, 7"J-W8^ hV* 

?tk %-0>£3ftffttJBd)5HIM8MMIZ£U3Hj-tt 
t*®<D«^m^ttfti h-5 y9fMi:itn», 3fcz:£D£3£ 
«ttJia>sftfSMffizj:usxafttJVa)MK«ttai 

CI^JS 2] 55-cD£3a&t2Jf, JIBMM. 7U-« 

1». h v*Hr/tUTJB, IKE&tM, 3-0)63Si&t3: 
JBdUPfcttBStu #*ffl*'J»JI£i>Lfc58--<DE3*8ia 

7?9HH*fillZGi9 % 3S:=<DE3ifiBtt£5<i)£MISdttA 
IZ J:VD2tfttJia)aiftj(*tttf MR*±£fe|:tt < C 
t t T £3£&t3l h v *rtr****-t V 

fcfS^awizj^j? U-WttJi o)«s**t*6X 

JS3*ttttJ?<J)£ifef3dtt*lzJ:Ug]:S:tt 

[gff^ie 43 38-0)£3S8it£Jio)32i&?§£«f*£ig£T 

B2 t?zt> 

TB1> 1 5 0*C 
TB2- TB1 > 5 0*C 

%inm* 1 3£li2s5S(D3S8H£ h V^JbMHr'Ffe- 

Vtf. 

Hex 1 >200e 
Hex2>200Oe 

r& ^Ct^ffittr^IS^je lXIJ2l£$*CJ)3li&t£ h 

C»3ftlR 6] E3&BB14JiA$, Fe-Mn 
V) Ni-Mn i-"j^7i\f- Wfl'V) P 

t-Mn (fi^-7VtfV) ^i, I r-Mn C-f U ^ 

Ru-Mn (Jl/^~^A - 
S^O □ Rh-M n^£, cr-AI 

3S*« KV*JWB#*^-feVtt. 

[|^J5 7] ^EfrJSlJgtfA I , Ti, V, Cr, M 
n , Cu, Z n , Y, Zr, Nb, Mo, Ru, R h , 
Pd, Ac, H f, Te, W, Re, Pt, Au, P 
b > B '> La, Ce, P r, Nd, S m, Eu, G 



d, Tb, Dy, Ho, Er, fc L < li ^<J)£:£di 

dfstiscfcstsiftfcr** is^jg 2Xtt3izsE»-(D3s 

[I*#iS 8] Mf&ffllJBO>ff £ t 63, InmstHO 
nmtDffilSrS ^Ct^NISfctT^, IffsftlB 23?Ji3gP. 

9] 3i«S*ttFe, Co, N\ Ztzlt'ttlih 

ClS^tiS 103 liJ^is 1 6>&go)l*y:hft>lzgg»a)3a* 
ttKV*JW»^*^-tVt^O>5j!5g*aiZ*5^T. 7U- 

CSJ*IB 1 1] I$3£JB 1 ftie>9(DL»rtldMZse®(D3S« 
14hV*Jt*#*^tVtt(DSaa*aiZ*5HT. 7U- 

fit, &Hafcli¥l5«ifi*iDtt*SS*JBSj5SIKLfca. 

3£^iz&3?:&£a u, ztommm&m&mmmit ur 

CIJ3KIB 123 SWAiAI.- Me, ^V^y-Th'lZJS 

S 0) 3 1 S2 h V * J I/ & -fe V (D £! iS * !X • 
CIS^iB 13] u^jg 1f 2|E«Sa>9l«ttHV4;l;M 

izfpBJU, *-0)J55lH«tte<o7Py*V^5aj*TBilU 
Clff^lB 1 4] =jj3£iB 3=S^O)3l6«fl hV^Jl^^f 

lU_t(Da(^^ 3 -j 0 ta^feilzepHjT ^X^i'^i-^/ 



CpeW<J)S¥lfflttsK^3 
Co o o 1] 

(MRAM) izjfiLft^^^a*^ izrar^* 

[O0O2] 

©fc^fiftis^-^ c<D*TFrii3i6«tt)irBiiz-3: 
^SKsaLfc^TSiattJiflartiz^apasisepiinL 
fc^fi^, ffi«ttS<D«ftfl)tBHftaizjcur«tt:fifi6i3C 



fir& *fc£i=tt«ffiffiiis*fctfy. E^pfirs 
^nii«»LfiBft5s±fc^J5, ?^r, ffiatseizaws 

fc 9k mute OSfb IZ J;*a#M*£iifiS*Jtt fc tt 5. 
COO 0 3] ifi^. hV*JlM»J7*l=A I ©MJRfc 

T3Sat3 h V * JMMI? *\Z> X 5 II r>tz Z fc 

• 77?-f F' 7-fi»v9Z 8 1*. 3 7 4 1 — 37 
4 6M (Journal of Applied Ph 
ysics, vol. 8 1, 3741 — 374 6, 
1997) J CO)«»«EIffl€flHTlKWT 
H5|ZjrT^dH> S i »«J5S4±|=P i (2 On 
m) U)T^5 5 t Ni Fe ( 4 n m) <DTitijJi56, 
FeMn (10nm) <J)S3s6^H^ 5 7 % N i Fe (8 
n m) <D@;£:ai2Ji5 8£riiR U HHT1. 0-3. 
Onmffd)A I «%jdaKT** C0)A I S*EB»*^ 
□ -J&^IZB&T CfclZJ:oT\ AI2 03 

U7f 5 9^^LCo (8nm) 0)7 "J -at2® 6 0, 
P t (2 On m) CDJ:^t£6 1 *jdR LTSltttt h V* 

C00 0 4] 3*at3 hV^IW««*faigAy KV>a 

SR M t U <c fc* 0) W *lzisffl r Ztz <fc Izii , h V * Jl/ 
^ u rm sis ^ rasats ji ox - Tjcnssats j§ oafb:* 
fali*»a»HJ:ysJUiJ5*EL (7U-at$Jl) . B 

y ©531 « tte to ar t * i& tt s« i = ttfi G u u cm ^ a 
late) <taizT^iBSfti^ £>♦ cofcdD* aistrntu 

riiN i Fe^CD&SMtttl^JBU KiiatSJilZ <t y 

ftttizm^mtem^F e win je3sat*siz jryssru 

[00 0 5] t^fltDMtU, rmra^FS- 63 2 5 
4 J , [^6-24447 7j, 8-7 0 

1 48J v f^BfW 8~ 7 O 1 4 9J , [^53^8-3 

1 65 48J T 1 9 9 Bfcjfc ffla&¥#!2, 

2 11 49 3-4 9 6HJ ttfcfQKStfS £ 

i*. h y^i^^oymoms&iy^t ir, a i ji^r 

LfcfSL ±^^|ZBft A I 2 03 ^J5tl^#i*^>73i£Ai 
[O0 0 6] 

Si:£l7^Jfl«^y K^SSJ««S5.^^iJ (MR 

am) izsaats by*}\,m£>m=F*mmrz>t&^ 



(Dtfi^ ai2Jf®ffi3d>&ai£tf££r*fe«)*3ajl 
<DJIJS«lzaEfiS»ft u »>-f^MT*. 
Co oo 7] *liWtt* Z(DJ:3W'l»*S«arN< 

tt**ifcfc©r. aiijijs^ojy-f ^o)'h*L»5W»h 

[0008] 

«^***Vtftt. )HlZttS*:hfcS--tf)Kttatt«, 
7U-attS. hv^/l/MUT'Ji, UEate©. S-a) 
fe&mtzmzm u wie^ u -a tie i*£eb dieses - 
a)ssiattJBfca*UTfey» ttitt-o)Jn&&&m<r> 

a»iz j: yaa:ai4efl)«fi;*^«d5M ris <*7?faizfa 

[0 00 9] *^|zfcLNT, MR£;$;frfr fc|*tt£tff 
5S0)EBk^fi*fil7J5 -a TjBJ3:r^^5?a^cJ)*fel^L^ 

C00103 C0)J:3tt3*ai4hV*^«d*^tVtt- 
«8iST*lili, JPlz«Ji^n/=S-a)S3ia^Jg, 7 

5aattes«sr*i«4:. a»«MRs**iaizepoi 

±a)iSjgT^^Jir^x?i a»s h7vi?ifi*i&iz 
en^iu 5S-a)s&at2Ji<D7q v^5Sj«tbiju± 
<D5a«rttiaar*iiis*t>«!is*3j6izj: ^ r&isr 

[0 0 1 1] VtfiSSfcttSfciS^ai* 

ft35g^r^±^o)iSST^ 

co 01 2] m&mz:mo>s 4 z<n&£.*wmTZ>tz&> 
\z\ts ^sa^izjry 7U-att/g<Darb75f&i^iits!6*j \ 
iz^fb^-e^s^^ 5. co)/--«t)izii7 u-atse* \j 
*aEftu* a^S75«7^iS]^;ajs:^^TK ^2?a^ | 
izjpj LTiH^^tj^c h ft^^r^g ). etui, a^ y) 
ficsa*-fe vtr- <j)> ^ ^Et, ^a^iz j: y aibTjfe)^ yy 
3Cfb*-i**7U-attJicDas;**tt*iaiktiRiA5ft ^ 

**s*fiifc#sa»*fatt 5 Pf7 , r» y, atb^ 

*fct*9a»*fiii*iS5*u arb75tei(Dift&tt)jis!^ 
ttafbEiii^- Hr3& y % t^TU^^ii^u 
cooi 3] tzrt^nt »- o^m^m^y 
U-atSJiO^Elzmitt^-tl^Ct 7U-a«Jilz 

rfR4><Da»i=j:yaas*«e^5iii5aa**tti:y*s 
tt5*&fs£ai*r£7 y -attsizifittftffl* -t* h iz 
<ty. 7 y-ans^^aEfbL, a^^ttTJi^^Bj 
s:^str^ ^25a^iz^LT[S55^-e^ctAiai^ 



is y -i* ^ r^n^jBJST $ £ t as x ? 5. 

COO i 4] @3:«0)**^tei^@lis*i*r»rlB<3)^ 
fclizrattfcsa, 7 U-«tte<D*^t4*feiSt^tiS 
2££-t*3fctf)lZli, SEScDlfcSallsSJRJiy fc 5 0tW 

7 U-BSt*JiO)7P y*V^aJBTBiSS3:JB<J)Sa 
A^AIXJtU fe5 0«Clg<r5CfcT\ ffi^5h7^ 

coo 1 53 aaiifiKsaa'fevtt-^f^aftiKjcswT 

[00 16] C0)J53S«ttStD«^r5>52»fS6 

fe+*±^L\iiiS65^ ^?r^< Hex l/>2 0Oe 6*3 
* Li/-* / 

m&m r a i i za? ta ft 3 & & ob suai 8 %ts s r 

®, 7U-«1£Ji % hV*UrMU7Ji. ids: suss. 35 

u-ataecoasvw^tt/is yo«*fiii=6i^ Msg 

SB-©S3W14S0)52ftfS^«l^l=J: yMattJBwtf 

COO 1 8] Ztz* &m*\tom<S>m* t * % 1nmS t 
S i o n m<r>&m\ZT%Zk:T-. SMIBMKJIIttf life 

cooiQ] *6i=^itgBiP=^HiattJs«M-f t>i 

SSattJik V^»fg^aajt7 U-*ttJB|Zi*« 

I* t * ? U S> * 0) 4> u*> 5 v 0 <ti * ft t tl 5 , . 
Coo 2 o] 

JKU0)»lf4>&£g] *MI|®SB-a)M«ffi«Hi|z 

7 u - 1 ^«jrt^-T^*jk^ u 7 jb 1 e , u 

7. ^£02^3j«Mj^Jb5«Ji$^fc«^ 
ss 2<osSSSB^ETziii*ffi 1 g^isi^e 



co 021] zoimtzb v*jw»**tv*a) 
y o»ii*(pj|*x*f&rR y. MRS**ipjitY*6ir35 

[002 2] TJtiJl 1 3|Z«, A I , T i , V, C r % 
M n , F e , Co, Ni, C u , Z n , Y , Z r , N 
b , Mo, Ru, Rh v P d , Ac, Hf, T a , W, 

Re, p\, au, p bdi w<tyauti ^jg % 

[0 02 3] »i, %2<r>Jx$m&m\t. Fe-Mn 
Ca-WtfV) Ni-Mn (— 'inl/ - ? V 

V) Pt-Mn (fi^-TVtfV) I r- 

Mn C-fUS^A Ru-Mn UL/^ 

-7 L - ~? ylj V) Rh-Mn^l Cr-Al 

[0024] 7 v-mtemtrnzmtemMmh: tx 

It, Fe, CofcJ;t/N i d>6 <C*» J; y aiitifcfe 

^>*ffJAIi. N i Fe, NiFeCo, CoZr 

14, FeCoB, tV^K fiftSKftWISI, Fe^Co 

*«fflL^cfcdST*«u 7'j-at4efc@s:at4JB<D 

[0025] 7'J-«ttJifcj:cfii3:attJiizit, mr 
it^s^^fc^iz. #ai4eizBEttr*ffiiz 1 nmisft 

[0 02 6] K V*;i/^UTJftt, Al 4 Me^J/, 

[0027] %gett, a i , p \ ^^mi^zt^x 

[0028] ^iz v ^mn<o%-a>mntm^,^:m2\z7fk 

izjgjdi*ti/=T*ffi 1 2, Tttom 1 a<n>±iz, ifi^^A 
&*«tt'lz^5-Vft*tifc*i a)S3i«t*«i 4, # 

U7Jfi6, msaftjfi 7\ ^2 0)j53^at^igi 8A) 

«S^^/=f«iSr36 */*2 0)J53S«ttJiO)±lztt±* 

« 1 9&&\1*>t\Xl'>Z>. . . t • 

[0 02 9] »ffiSijaiJft LT. A I, Ti, V, C 
r, Mn, Cu, Zn, Y, Zr, N b, Mo, Ru, 
Rh, Pd, Ac Hf, Te,W, Re, Pt, A 
u, Pb 4 Bi, Le, Ce, Pr, Nd, Sm, B 
u, Gd, Tb, Dy, Ho % E r tt^>» «tyStf 

[0 03 0] *pg^(Da=:CD5IB6?g5E^©3IZjnT. C 



£t*lfzT^t§ 1 2, Titt® 1 3fl)±|Z. ifi^tt^t*^ 

33 S0>JE3SB14S(D±lZtt±*ffi 1 9 J&SfedttSfcTU 
[00 3 1] ^-f7^3S«ttJitt. CoCrPt, Co 
[00 3 2] 

HUT*. 

[00 3 3] CXaffiD H4 (a) |Z;rT<£d, IT 
K£B%MMfk L/zS i Ufa 4 1 ±|Z5 On mJ90)A I R 
ft^^£-5TlS4 2, 5 n mJ9<DTa <DT*fiJl 4 3 £Jg 
Jtf Lfc* 

[00 3 4] JfclZ, »-0)SSa«ttJf4 4i: LTFe - 
Mn (5nm), 7 U - fftM 4 5 fc L T N i F e (1 
Onrn) s 2 n mJ90)A I tt^ISM 4 6£iS$S| 

LTa^vSjtfRT*. C(Dfc S©j5SR*5Sfc LT* d 

tU ti^EO. 3Pa, JftAM9-l*3 SWTJSCa 
ofz* 5XI=. ^^vS«artl=WBS**iSAU B*JE 
73^2 0 rnT o r r ~2 0 0T o r r Offiir 1 0 5*0 
S»LT, A I $«J9££E%Bfb LT h V^Jl/^U7f 
4 7^^rfT^* B^MSsLT^vS?^ V h/±*)lZ 
flJ3 Lfz^ mSSBteJ&M 8 t LT Co F e ( 1 On 
m) fc<fci/»— (DK5&«»JI4 9 LTN i Mn (30 
nm) fcJBSfcttSLfc. <l(Dt £(J)J5iiBl75&i: LT. d 

c ha va/<vS3i=j:u. *^3tf;*iaA r 
fc U «75o, 3P a> feA^-tts 5WTfcCtt 

[00 353 *IZ. iI#(D7* h UV^77 
JKttlzAoXLfc (14(b)). B-(J)S!l6fiat4ii4 9 

±iz^^Tt^^ifts:r^/-«i)(DUe;^ h^s-vs 0^ 
j^rfL, ss-(DE3S^iaJi4 4ar-<^v^uv^r ; 5 

(H4 (c) ) ♦ Cd)k^h^U:Il300nm 
E<J)A I 2 03 IWofc*Sg*3Ji5 1 

L?=?IL L^7> h<D«J7 h^^d (1114 (d) ) ♦ 
ifclZ, ISffiEttt^rfT 5fztf><J) U^* h/^5-V52 
SflSrfLfcn* (i4 (e) ) v ^S2(0J53^t4ig4 gfc 
± 5P§£ » 5 3 Tel 0>«fttt ttlSItt =&f#3 /= A&lZStii L tzM. 
W&mo&XrtvQO U- - Vtffcffd. 3l£ti?^ 2 

0 On mJ9(J)A I & * 0±^ggiAJf U £f£ 

iz U*/;*h£U7 h*7r*cfclzj:- 3 T±8Mett53 
SJfcJdiL. 3Sfi«tth V^ib^*^^^j5S*t*^ (14 

( f ) ) ♦ 

[00363 sfciz, ®saittiio)*aix*Sfc lts 7 o 

*C. ^SIiMRS*73fol|Z3KO e T 5 Tel i&S 4= *H 52 



ilLfc. *lZ7'J-«14S0)*aifSfc LTl 5 0t 
T\ ffilfcii h7 v0m*>fm\Z5 OOe r 1^«»4>*feS5 
51 Lfc* 

[0 03 73 C(D3SH«tth V*JHSd*^tVtf€ffll^ 
T, *hS5«S» fcmJ5L3CftC0BBfS (R-Hfttt) ^W^tz 

Co 0 3 83 tffc. 7U-attS0)*«X?S«f7ftttn 

[00393 CttttMD Si a)J53S«1Mfti«l*JU* 

[0 04 03 (3eJ6&]2) S5JHSM 1 llfcUT. 5S-0)K 
3$&t£«fc LT I r Mn£ 1 5nmfflU ^tlftWtt* 
»HW1 1:If]«IZ Lfc* I r M n (DjtfRlZ I*. 

ArH. tf^SO. 3Pa, £A^9 ~ 1 OOWTfc 
Cttofc. 7 U-*tt«0)»aiiat LT25 OtT, 
ftRIi h7-; ^7<l*fellZ5 OO e T1 dfiil^&SflJI L 
fc. ttliU*KJ)XSIiSBffl«l fcf5]«lz LTSS^tf h V 

CO 0 4 1] C(D3i^tth V^Jl/^^^T^Vtt^mi^ 

t, fcafiC3Bfc<DBa« CR-H*a) sui^fc 

CO 0 4 23 C»feM3) UMiUJllZfeUT. S5-0)S 
3i«ttJli:LTRhMnS5nmffllK ttlWLftlt&m 
m 1 Ltz. R hMnO)jdlKIZ|i. 

rtU ^J^SO. 3 Pa. )£A/^-100W7*)C 
tt^fc* 7U-^t3Ji(J)^B8XJIi: LT20 otT, ^ 
»IA h "7 ^9«tB7^lollZ 5 OO e T 1 ^a^^^JI L 
fc, *ftJU*<DX*ittM6ffl1 fclajtailz LT3^^t* h V 
*JMft**¥tV 9-^^55! L^ 

Co 04 33 C<D3iatShV*Jbtt^*^trvtt*fflL* 

tC^ tr^^U^^<J)^L>X^^MRSitt^f#^^ 

CO 04 43 (SMW4) ^MWUZfcL^T, 35-cJ)£ 
3l6^t4Sfc LTC r - A I ^2 O nmfflU ^fri^l* 
SISfcWl tf5]«IZLfc« C r - A I CDjtf&IZUL 

^IJArtL. ft'^SO, 3Pa ( JSX^^-IOOW 
T^C^Co/z, 7U-SSt3Jia)^BSXHt LT2 2 0*C 
T. «Hllh5 ^^itH75lo]|Z5 OOe T 1 5 
if L/z. ^^lU^<DXIittlg»fiiJ 1 tRI«lZ LTftSm 



Coo 4 5] CCDS&SStehV^S^^tVtf^JB^ 

[00 4 5] XSfiffl 1|Zfcl*T\ 3S- CDS 

5^t!l t LTF e Mn £ 1 0 n m % 7 U - « ISS <J0BI 
\ZHm#\&m t UTCu £ 1. 5nm51U *fclU0> 
liXMHM 1 fc|Sl«|zLfc. cu ojfiSKlzij, dc?^^ 

tiAEO. 3 Pa, feA^9-7W7J3^^:, 7'J 
XISKXttM 1 fcffittlz LTftSBtS h- V*JbSM?« 

coo 4 7] ccossBStt h 

coo 4 s] &m#mmt tTCu<o«ftyi=A i , t 

i, V, Cr s Mn, Zn, Y, Z r, N b, Mo, R 
u, Rh, P d , Ac, Hf, T a , W, Re, Pt, 
Au, Pb, Bi, La, Ce, Pr, Nd, Srn, E 
u,Gd,Tb, Dy,Ho. E r (J) U 3* ft &m L*fc 

COO 4 9] CXttMO) XttM 1 IZfcUT\ SS~(DJ5 

3S«ttJf orefiyizvwPaSMfttSfc LrcocrP 

s%1. 3nm*JBU ?tlJtt*liX»Ml fcHHSlZ L 
Ae (DfiH^llli. do??*hPV^";5a«IB 

A^-iow?js:ia,fc, 7U-«ttJBfl>**x« 



aajwaaufc. f-tiKaoxaiiXttui kmiz 
co oso] coaiaiahv*jH8*wtv«mL* 

T, ^3«»fc«|Ji3CftO)R|f* (R - HiU) 
£Z*>. fcayUS^GttLijEttttMRfctttfa&ft 

CO 05 1 ] 



CU23 3k^^<j>ssaish v^jttt^s^-fevti-wass 

CH43 *SWtD3jfi«tt hV*JUM»**V*tfl>»>8 
Cms] i£ftd)3iatthv*JMgdS¥tV9Tft *d 

[Ma>iM3 
1 1 fitJS 
1 2 T«ifc 
1 3 TitiJi 
14 SB i 0)S3i^«® 
1 5 7 u-atss 

3 1 /wt^a«M 



13 



Cd2] 




7 PV h^-isMZB 



5KjSW)SES£TS7a 1 # B*«St* 



